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Kanouoam cinsCbk020Cn00apevKux HayK
Hepxxomnicrocn Yxpaiam, M.Kuis

Jlunamika BeprHKanbHOre nepeposnoniny ©*'Cs y rpysrax pissof TpoduocTi
Ta rigposoriunoro pexumy B xicax Iomices Yxpaian

Iicns gxepunx asapill, AKi NPUBOAATS 0 POSNOBCIOMKEHHS Pa/iOAKTHBHNX €/IEMEHTIB Y NaummadTax,
32KOHOMIPHHM NPOLECOM € BIIIOYSHNA PagioHyKIAIB B IAHIIOrM reoXiMiTsoro KpyrooGiry. Jlicosi Macubs, sxi
38BAAKA CBOIM IPHPONHIM BIACTHBOCTAM 3ATPHMYIOTE JOCHTH 3Ha9HY KinbKicTh pajioHykmimis, B pesymsrari
TAKHX KATACTPO( CTAXOTH Ocepekamy KOEUeHTpauil pamionykmiais, [Ipn upomy mic, mo mpexacrasnse cooio
CXnapue yrpynopaHHS DOCIMH i TBapHH, TICHO 3B'N3aH¢ 3 KIIMATHYHWME i TPYHTOBMME YMOB&MH, CTac
AOBrocTPOKOBMM TA Nie3faTHAM Gioreoximiwmum Gap’epomM Ha mnaXy nepeposnofiny pamioHyKTiAiE Ha
NpUIETSi TepATopiL.,

[Ticns asapii xa YAEC OCHOBHA KiNlLKiCTh 3aTpHMAaHWX PANiCAXTHBREX eNeMEHTIB MepeMiCTAIACH Ha
TOBEPXHIO IPYHATY ¥ JIMCTAHIX HACADKEHHAX Bke y 1986 p., a y xsoliuux - y 1988 p. B nponeci nepeposnoziny,
cepen Garathox immumx Qaxropis ((iseammx, wriMaraumwX Ta iH) BawTHBY poms Bimirpamm i mpouecm
Gionoriusol mirpauii. Cepea HMX OCHOBHA POJTh HANEXANA OPraHiTHOMY ONAXY JMCTH, XBOI, TOHKHX IilOYOK,
9ACTHHOK KOPH, 3 AKMMM PANiOHYKIIIM HAXXOMHIH HA NOBEPXHIO JiCOBOT THICTHIEM.

Hopansmift mirpauii pagioHyktinis y micoBmx rpyHTax AOCHiAHMKaMH NpmAinnace oco6nuBa ypara,
npo Mo cBifMaTs YHcAeHni myGnikauil [1-6]. Asropu BiAMivaroTs, mo Yepes Kimska poxiB micna asapii o 95%
sMicty ¥Cs, socepeukenoro B JiCOBIX EKOCHCTEMAX, SHAXONRNOCH Y CORil micTwm Ta BepxanoMy (10 5 oM
roubnen) wapi rpynty. Ipe msoMy B neskix poGoTax posrismacTses He BanoBulk BMicT pagiomywiny, 2 Horo
IHTOMa AKTHBHICTE Y BiANOBiHEX wmiapax nicoBoi MijCTHIKM Ta miHepansHoi yacTwemM rpyty. B pani
nyGnixaniit [7-9] sisMinaerscs HM3ska Mirpauifsa sparmicts “'Cs B Mimepamsmi¥i wactumi rpyaty. Byso
BCTAHOBNICHO, WO Ha rnelmHi 2-3 CM DATOMa AKTHBHICTE PANIOHYKNINY 3HEDKYETHCA Ha 1-2 NOPHANKH B
nopisasmi i3 AicOBOM MACTANKO, @ HA rInGuHi 15-20 oM - me Ba 1-2 nopaaka. B Gursmocti onyGikoBaHuX
poGir [3, 10, 11], upucasyennx Busgermo Mirpanil *’Cs B rpyRTi, POSMISAAETECH BIUIMB OXHOTO MM JEKLTEKOX
disuxo-ximigHux mapaMeTpis IpyETy Ge3 ypaxyBaHHA BCIX iHWMX WMHMHMKIB, ski MOXYTs BIUIMBATH HA
noBeAisky pamionywmay. Hocnimamkna [12-14] pBakaiots, mMO OCHOBHHMH O3HAKAMH, fAKi BH3HAYAIOTH
napamerpu Mirpauji '¥’Cs 5 rpywri, € xinsxicts Ta Gpaxuidtamit cxnan rymycy. Iumi [15-17] maronomyiots Ha
posi KHCHOTHOCT] IPYHIOBOrO POIUHHY, CTBEPKYIOMH NPH LBOMY, IO HA KHC/HHX JEPHOBO-TI A30JMHCTHX
rpyrTax MoGinbHicTs pagioHykify miaBHmyeTsCs, By TaKoMXK BCTAHOB/EHO, MO, HE 3BAXAIOYH Ha Te, mo ''Cs
3HAXOAWTECA B IpYHT nepesaxHo y dikconanili gopmi [18], na kimskicwe cnipsignomenss sogoposIHHHOT TA
KHCIOTOpO3IMHEOI (opM y Ipymri BmBac THO IpyHty Ta foro somoricts [19, 20]. 3aramsmon
3aKOHOMIPHICTIO, SXy BiMivaloTe ocniumky B Ginsmocti myGnikauiii [3, 7, 21-23), € spocranas inrencuBHOCTI
MIrpiuii pajioHyKiIify B Ipysiax MijBHINEHOTO riApONOriYHoro pexnMy. 3a xasumu [24, 25], i3 Tpsox daxTopis
(3BosoxenicTs, TpodHicTs Ta CKIAl JAepeBOCTaMy) TiUlbka nepmuii sBummye mirpamito 'Cs 3a Mexi
KOpeHeHaceneHoro mapy. Jsa immmx - o0yMOBMOIOTH NEPEpPOITIONIN pamioHYKIXy MIX DiZCTHIKOW0 Ta
KOpEHeHACe/EHHM IIApOM IPYHTY i MAJO BIUIMBAIOTE Ha MiTpaniio pagioHyKiigy B raubmi mapy rpysty.

Ha pons micosoi miacTHIKY B NpoNecax BEPTHKANLHOT Mirpauii pagionyxiinis Brasy:oTs B myGuikaniax
[3, 27-30]. AsTOopamy sixIEa4AETECS, 1O AKYMYJTIOI0YA PONE JIICOBOT IMICTIIKA BiHOCHO PajiioHYK/IiAiB 3HATHO
Bapilo€ i 3aieRHMTL Bif [ TNy, TOBNIMHM, CKIANy, HASBHOCTI MOXO0BOro moxpuBy. Haitbinemy kimskicTs
PafioHYKIIAIB 3aTPHMYIOTH MOBRONPOMInEH], noTyxHi nicoBi nigcTHNKH XBOWHMX NiciB, a HaliMeHuLy - TOHKI
miACTHNKH NECTAHKEX nicie. [Ipu BincyTHocTi 460 cnabkill BupaxkexocTi micosol migCTHIKH B MiHepansHi mapu
mirpye 80-85% axtuemocti 'Cs [27). 3a zocmimxenmamu [31] - Gmuseko 95% 3amacy '>'Cs B micoBOMY
Gionenosi 3HaxoauTLECA B Jicosid macTamm. Inun asropu [28] siasnavaoTs, mo 2epes 10 pokis micns asapii B
3AIEKHOCT] Bi/i TORMIMHY IACTANKH B Hill yTpuMyeThes Bin 15 10 60 % '*'Cs rpynty.

3aranpHOI0 TCHACHUIEIO B NePeposnoAlli pafioHyKminis no mpodimo rpyaTy € NoCTYHOBE PO3IIHMPeHHs
30HH 3HAXO/DKCHHA 3 OJHOYACHMM 3MCHIICHHAM #Oro BMiCTy B NI0YarkoRo 3a0pyHeHOMY BepxHbOMY mapi (0-1
cM) Ta SMIIEHHAM MaKCHMyMy KOHUEHTpanii Brim6 rpyrty. B minoMy, nponecy mepeposnoairy °'Cs Gimsm
inTeHCHBHO BiaGyBaloThcs y Ginem GaraThx Ta BOJNOTHX TpyHTaX, mo Bigmiuaetecs B poGorax [23, 29].
Buxopsau i3 pesymsTeris gocnifikeHs, asTopH [32] crBepmxyiors, mo vepes 20 pokis mican asapii na YAEC
Gnm3sko 90% samacy '*'Cs rpyarosoro mpodimo Gyae smaxopmruce y Bepxmsomy 0-5 oM mapi rpynrty, 3
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LeHTPOM 3anacy Ha raubumi 1,5 cM And ASpHOBO-MM3OMUCTOrO IPYHTY Ta Ha rambmai 2,5 cM - ana ropd’aHo-
GonoTHOro rpyHTy. AHANI3 JiTepATypHHUX MKepel MOKa3as, MO NPOrHO3YBAHHA BEPTHKANLHOTO NEPEepO3NOMiTY
PaiOHYKIifIB ¥ JNICOBHX rPYHTaxX B KOXHOMY KOHKDETHOMY BHII2JUicy norpebye inpuBifyansHOro maxomy Ta
3acBimgMB NOCHTH Ciafky BEBYemicTh nuTamms mirpanii *’Cs mms nicosmx rpymtie Ilomices 3 ypaxysaHHSM
JiciBHAIMX daxTopis

) Mera poGoin monsrana y BuBY9eHHI Oco(NMBOCTEl AWHAMIKA BEPTHKAILHOTO TNESPEPO3NOMINY
pamioHyKIiay B rpyrii @ OCHOBHMX THNIAX JCOPOCAMHHMX YMOB JKurommpcekoro IMomiccs. Jlocmimxerss
MpoBOAWIHCE NpoTArel: 994 — 1999 pp. Ha nocriffrux npobumx mwromax (ITIIIT), 3aknajAeHEX B COCHOBMX
JAepesoctanax Cnopevancsioro (Nele 67, 98) Ta JIyruncskoro (pemra 06°exTiB) aepacticrocnis JKuroMupesicol
obnacti. IimemicTs 3a6pyuucns rpyary ''Cs Ha gocmimmux 06’exTax 3HaxoAMNacs s Mexax 259-544 KBr/v’

(rabm. 1).
TaGmuna 1
XapaxrepucTexa 06’exTiB gocnimkeHs
linsaicTs
Ne JMicavmrso, Cxnag Bik, Tun ymos 3a6pymHeHns
118 KBAPYTAN, BRI Hacamkenns | Pokis MiCIE3pOCTaHHA rpynty "¥Cs,
xBx/m’
55 | Nosuanceke, xu. 49, sug, 15 10C 63 Ceixuii cy6ip, B, 359
57 | Iopuancske, ke. 49, supn, 15 9C1B 12 Bonoruii cybip, B; 541
61 Hoguancske, k&, 50, sux, 16 10C 44 Bounoruit cy6ip, Ba 436
65 | Ilosuanceke, k8, 49, pug, 20 9C1B 25 Cupuit cybip, By 511
67 | Benemummke, k8. &7, Bun 34 10C+5 28 Bonornii Gip, As 329
69 | ITopuanceke, kB. 50, Baj. 12 8C2B 47 Bonoruit cyrpyaok, C; 341
98 ! Benenmumeke, kB. 87, sxn. 19 9C1B 57 Bonorwii Gip, A, 259
99 | Jlyrunceke, k8. 71 B, 3 4C4]110c1b 55 Csixuii cyrpynok, Cy 544

Meromuka mocnimkens monsTaia B 3aKIafm pyHTOBOTO mpodimo Ta momaposomy Bimbopi 3paskis
crienjamsHo BHTOTOBNEHAM NpoeGoBinGipHukoM 3 mwiomi 500 cm’. Ipu einGopi spaskis, micoBa mizcTanKa 3a
CTyneHeM Minepanizauii posainanaca Ha TpH ¢pakii - cyyacHul onaj, HaniBpo3KIaXeHy Ta posxknaneHy [33].
Minepansxa HacTHHA IPYHTY BigOHpanach Mo INapaX TOBHIIMHOK 2 ¢M, O0 rimOueu 20 cM. BiniGpasi spasku
BHCYIIyBA/NNCh, [TOJPIGHIOBANNCH Ta aHAN3yBanMCE Ha BMicT 'Cs Ha cmextpoasanmisaropi L® - 4900B
«AFORA»,

Posnogin axtwssocri 'Cs mo npodimo sicoBux TpyHTIB rojlOBHMX THINB JCOPOCIMHEMX YMOB
perioHy nocmimkess B 1594 ta 1999 pp. Hapenennit B TaGmani 2. Matepianu Tabmuui Bino6paxkaoTs AuHAMIKY
ApoLecy INEPEpOINOAiny palicHYKIAY B Yaci Ta poNb THNONOTITHMX YMOB. 3aranbHOI0 32KOHOMIDHICTIO A
nociipxysasux npodinis € excriomenmjiive 3memmenns xomuenrpamii *'Cs y rpymrormx npomapxax npH
36inbmensi riubuam BinGopy. Pisnsrms perpecii MaOTh MyNETHIUTKATHBHMAI BUA y=a-X® (s y - % aKTHBHOCTI Y
2-cM mapi rpyHTy; X - rmbnna pinfopy, cM) Ta € focToBipEAMA Ha 95% noBipwoMy piBHi.

CyTreBy pons y Hepeposnofini panioHyKIiNiB y IpyHTax JHCOBHX EKOCHCTEM Bipirpae micosa
MiNCTHNKA, SKa KOHUEHTpYe B cobi 3mawmy ix wactxy. IIpuwuomy, sanac yTpumysamoro mimctmmxoio '°'Cs
IHAXOAMTHCA B NpAMIiK sanemuocti BiX yMOB MiCUES3pOCTAHHN, AKX BH3HAYAKOTH iHTEHCHBHICTH Giomorigsoro
po3KIaxy oprasigHoro onaxy. Tax, B 1994 p. nicosa migcrunka Bonormx Gopis, cyGopis Ta cyrpynxis MicTuna B
co6i, Bimmomimmo, - 73,1, 58,4 i 42,2 % Bix saramsmoi axrusmocti '>’Cs B rpynToBOMY npodini. B 1999 p.
aKTHBHICTE OPTaHiYHOIO Omany B IMX YMOBax Mana iHmi BeypMuHM, Bignoeigwo, - 70,6, 39.8 ta 34,8 %.
Tloni6na xapTHAa, OpoTe 3 iHIMEMA KUILKICHEMHE IapaMeTPaMM, CIIOCTEpPiraiack i y CBIKHX, BOJIOTHX T4 CHPHX
cybopax. Sixmo B 1994 p. B opraHiYHOMYy Onaji HA3BAHUX JHCOPOCHMHHHEX YMOB OylI0 CKOHIICHTDOBAHO,
BignosigHo, - 89,4, 584 i 73,8 %, 10 ¥ 1999 p. Tinexm 35,0, 39,8 Ta 71,2 % Bix 3araneHOi AKTHBHOCTI
PamioOHYKIIy B IPYHTOROMY n;eo:l)ini. TakyM 9HEOM, IPOTATOM II'ATH POKiB, 3aBAAKK mpoliecaM Gionoriveoro
Kpyroofiry wacTuma sauacy ''Cs mepemicrunacs i3 micosoi miacTHIKM B MiHepansHy 9actuHy rpysty. Ilpu
IBOMY PAMiOHYKIIN AGCHIAI0Th MIHEPAIbHOT JaCTHHR 3aBJAKH 1X nepeposnoainy Mk (paxuisMy miaCTHIIKL
Hatimermmit mict 'Y Cs prssnenmif y cyqacHoMy omagi - Bix 0,2% 3araieHol aKTUBHOCTI MACTIUIKA y BOJIOTHX
cyrpyzmxax a0 2,5 % y sonornx Gopax. B minomy, nporsrom o’ ST pokis Aocuipkens B Aanil ¢paxuii nigcrmwiky
BUAB/ICHO He3HAYHE (fgecari zoal NpOUEHTA) NiABMINEHHEA KOHIEHTpanii pamiomywrigy. 3aramsHo0
3aKOHOMIPHICTIO NEPEPO3NOATY pANIOHYKIAB MixX HaniBPOIKIALCHAM TA POIKIAACHMM IDApaMH JicoBoi
migcTHKY TpoTsroM 1994-99 pp. € BimHOCHE 3MEHIISHHA KOHUeHTpamil ' 'Cs B mepmoMy Ta Biznopizme ii
36inbmenHs B HacTynHOMY mapi, Ilpa meoMy, MpoLiecH NepeposNoALTY pajioHykNiiB B Pi3HMX JiCOPOCTHRHIX
yMOBaX NPOXO/IATH 3 Pi3HOK0 iHTEeHCHBHICTIO.
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TaGnmasn 2

Jemamixa posnoginy axTrerocti 'Cs B rpyHTax pisHEX THIIB JCOPOCIMHHNIX YMOB

Bonormii 6ip, | Csixai cybip, Bonoruii Cupuii cybip, B, Bonormii
A3 B, cybip, B, cyrpynox, G,
Tnubusa, oM | Banozuii pmict ' Cs (Bx) y mapi 3 rutomi 0,05 m”
1994 1999 1994 | 1999 | 1994 | 1999 1994 | 1999 1994 1999
Cyqachuii onaj 206 52 235 83 186 187 112 1250 71 31
H,
Hanigpoakmagera | 6590 | 6490 2850 | 1810 | 7610 | 2620 | 17000 | 5080 746 592
H, poaxnanena 4760 | 15700 | 19500 | 2460 | 5540 | 8303 6490 3000 15500 11500
0-2,0 2400 | 5940 1820 | 4540 | 6110 | 6306 5200 | 1090 14500 12900
2,1-4,0 852 1150 225 729 | 2090 | 4000 1560 | 769 3520 4850
4,1-6,0 280 422 90 697 401 2520 1230 | 848 2210 2700
6,1-8,0 231 332 35 445 241 1670 174 235 1420 1130
8,1-10,0 100 295 38 371 200 831 - 74 200 284 486
10,1-12,0 08 183 30 324 111 597 39 161 126 g d |
12,1-14,0 133 199 58 262 234 319 38 139 114 161
14.1-16,0 64 276 24 317 57 244 20 119 59 73
16.1-18.0 54 230 28 252 61 176 28 110 64 40
18,1-20,0 88 248 28 149 21 125 40 07 38 30

Brumus tpodrocti Ha nepeposnopin axtusHocT ''Cs Min HAMIBPOSKNAACHAM Ta POIKNANCHIM MIAPAMH
micoBol NiaCTHNKE iMoCTpve prcyHoK 1.

Buicr Cs, %

Puc. 1. Posmozin axtussocti *'Cs y dpaxuisx 1icoBol MCTHIKE Pi3HHX JCOPOCTANANX YMOB

Six cBigawTh rpadik, 3 nixsmmeHnaM GaraTcTBa TICOPOCTMHHKX YMOB BiJHOCHMIt BMIiCT pagionykniny B
Hamapmmaneuomv mapi IMCHIITY€THCH i, HaBmakw, 36UMBIIYETBECA B pO3KNazeHOMy mapi. [{uaamika
niepeposnoniny axTussocTi 'Cs MK BKa’aHHMHE (GPaKUiAME THACTHNKM mpoTaroM 1994-99 pp. Taxox Mae
nomibHy TeHpenmiio. Tak, saxmo y 1994 p. ﬂaninposmnemm map y Bonorax Gopax auimns 56,6 %
3aranpHoOf aKTHBHOCTI MiACTIIKH, TO Y 1999p. - Tinbku 29 1 %, y Bonorux cyGopax i cyrpyasax sigmosigso 57,0
i23,5 % 1a 4,6 i 4,9 %. B posknaaeHOMy mapi BMicT Csmmnmmcxymomﬁopaxu409n0686% y
Bosiorux cyGopax - ia 41,6 no 74,8 %, Ta savmueca NpakTATHO Oe3 3MiH Y BoNormxX cyrpyaxax - 95,0 i 94,9 %,
3ocepemxenna ocHorHO! yacTunl (Gimme 90 %) axTHBHOCTI pagiOHYKNiTy B POIKIANEHOMY mapi MIACTHIKH
BOJIOTHX CYTPYAKiB o0yMOBIEHO 0COGNMBOCTAMH HBOTO CAATONY. YMOBH CYIpYOKiB Y TOpIBHAHHI 3 iHIMME
MICOPOCTHHAMME YMOE G il XAPAKTEPH3YIOTECA AOCTATHEC BHCOKHM CTYNEHeM Minepanisanil oprasiHoOro onagy
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Ta xpamumu eadiuEIME yMOBAMH, AKi | CIPHAOTE 30CEPEIKEHHIO OCHOBHOI "acTumu 3amacy '°'Cs micoBof
NiACTIDIKM caMe B i po3kiafeHoMy mapi.

B rirporormomy pany cyGopie (Bif ceixwux N0 CHPHX YMOB) CHOCTEpIiracThCa AEMIO iHIIA TeHACHIN
[epeposnoniTy pamioHyKNifiB MiX dpaxumisvu mgcTwikd, BCTAHOBJNEHO, MO 3 JABANIEHHAM BOJOIOCT
NCOPOCHMHAMX YMOB KOHIEHTpALs paninuymizw ¥ HamieposxnaneHoMy mapi 36imsmryersca i, Biamosinuo,
SMEHITYETECH Y PO3KIANEHOMY mapl 3 mnuHOM wWacy nmﬁyuaeru:a NEPEposNoin akTHBHOCTI B Oik if
Ii/IBUINEHHS B PO3KIaeHoMy mapi. OfHak, 3HaYHa 4acTka 3anacy '°'Cs B JcoBil macTwimi B cApux cybopax
Bce e 30Cepelkena B HaniposwiageRoMy mapi (v 1994p. - 72,0 %, a y 1999. - 54,4 %), me noB’43aH0 3
ocoSnuBocTaME nponecis Gionoriasoro posknany oprapivHOrO OMAAy T IPYHTOYTBOPEHNS B HAAMIPHO BOJIOTHX
YMOBaxX MiClE3pOCTaHH.

3aBOAKH POSKIANY OpPraHiuHOTO Omamy ainﬁynamcn nocrynose 3armMGnenHs pamioHyrRmigis y
MiHepaNEHy 4aCTHHY TPYHTY, MO € XapaKTCPHHM /A BCIX nocnmmynm:x THILIB mcopocnnmm yMoB. Ipote
Eusmsfcm XBPAKTEPHCTHKH JAHOIO NPONECY BIAPI3HMOTECA Mix co6oro B 3anexHOCTI Biji YMOB Micue3pocTaH:s

Tabmn. 3; 4).

Tabnuna 3
Junamixa seprEraTsHON Nepeposnoainy *'Cs s rpynrax sonorux Gopis, cy6opis Ta cyrpyaxis,
% Bin 3aransHOro 3anacy B mapi 0-20 M

- Bonorui 6ip (As) | Borornit cy6ip (B;) | Bowormit cyrpynox (Cy)
buna, Pix nocnimxeHs
cM 1994 | 1995 [ 1997 | 1999 | 1994 | 1995 | 1997 | 1999 | 1994 | 1995 | 1997 | 1999

0-2,0 55,8 1621 [465 640 |641 |506 |397 |37.6 65,2 | 66,0 §620 |534

2,1-4,0 198 [ 74 179 433 | 219 | 22,7 |254 238 15,3 [ 188 |174 | 14,4

4160 | 65 |69 191 |46 |42 169 [132 |150 | 99 [70 [90 |126

61-80 | 54 |54 169 |36 |25 |55 |105 |99 64 |46 |54 |87

81-10,0 | 23 |52 54 3,2 2,1 36 |40 4.9 13 |15 2.7 2,5

101-120] 23 [33 [42 120 12 |27 [27 [36 | 06 |06 |12 |21

121-140 | 3,0 136 135 122 125 26 131 |19 05 |05 |09 |18

14.1-160 | 1,5 |21 3,1 3,0 0,6 1,9 1,3 1,5 03 104 0,7 1,8

16.1-18.0 1 1,3 |20 1,9 2,5 0,6 2,2 0,7 1,0 03 ]03 0.4 1,7

18,1200 | 20 (20 |16 |16 |02 |13 |04 |08 02 103 (03 |10

Tabmug 4
Junamika BepTHKANEHOTO Hepeposnoainy >'Cs B rpyHTax CBiKHX, BOJOTHX i cupmx cyGopis,
% Bix 3aransHOTO 3amacy B mapi 0-20 M

- Ceixuii cy6ip (B,) | Bonoruii cy6ip (Bs) | Cupnii cy6ip (B,)
Guna, Pix nociipKens
CM 1994 [ 1995 | 1997 | 1999 | 1994 | 1995 | 1997 ] 1999 | 1994 | 1995 | 1997 | 1999

0-2,0 67,5 1604 |580 |562 641 |[506 |397 |37,6 61,8 | 443 |373 |289

2,1-40 | 84 |13,7 (11,3 |90 [219 [227 |254 |238 | 186 | 199 |250 | 204

4160 | 13,1 |64 |75 186 |42 |69 [132 |150 | 146 |74 | 13,8 | 22,5

6,1-8,0 34 |43 5,7 55 |25 5,5 10,5 | 9,9 2,1 |6, 7,3 6,2

81-100 | 14 [27 [36 |46 (21 |36 [40 |49 09 |66 |55 |53

101-120 | 1,1 [27 {35 (40 |12 27 |27 136 05 |58 137 |43

12,1-14,0 | 22 |23 2,9 32 2,5 2,6 2,1 1,9 04 |37 34 3.7

14.1-160 | 0,9 |27 2,7 3.9 0,6 1,9 1,3 1,5 03 1232 1.9 3.2

16.1-18.0 | 1,0 |24 2,6 3,1 0,6 2,2 0,7 1,0 03 |19 1,1 2,9

181200 | 1,0 (24 (22 119 |02 |13 |04 |08 05 |21 |1,0 |26

Ilpn noxpamemn FPYHTOBUX YMOB B pany Gopu —» cy0opH —» CyrpyaKkH iHTEHCHBHICTE BEPTHKANLHOTO
NPORMKHEHHA *'Cs B MiHEpANBHY WACTHHY IPYHTY 3HIKYETHCH, IPO IO CBiIYaTh matepianu Tabmuui 3. Lle
BinfyBacTocs 3aBiaky copOuil pamioHyxNiNiE opraHiYHHMH T4 MiHEDAIBHAMY PpEYOBHHAMYH IDPYHTOBOIO
NOT/IHHAIOYOI0 KOMIUIEKCY IPYHTIB, WACTKA AKMX B JICOBHX TPYHTaX 3PCCTAaE NPH NOKPAIIAHHI mocl;uoc'n
nicopocnuHHEX YMOR. TiporaroM 1994-99 pp. CHOCTEPITATNOCA POIMMPEHHS 30HH 3HAXOMKEHHI ~ CS B

MiBepanbHii 9acTHHI IIVATY 33 paxyHOK HOro NpOHMKHEHHA B HWwxYi mapm. [Ipm mpOMY 4YacTKa aKTHBHOCTI
pajioHyKIixy, aka 3Haxioiinack B (-2 cM mapi, mmHamiuxo 3MeHmyBanack B waci. Tak, B yMoBax BOJOrHX
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cyGopis nammit map micTus B 1994 p. 64,1%, B 1995 p. - 50,6 %, B 1997 p, - 39,7%, B 1999 p. - 37,6% 3aransHoi
akrmerocri *'Cs B rpynTomoMy npodini. Jlumamixa mpouecy nepeposnoxiny akrmsmocti pamiomyxmixy (sa
MPHKNIAJi BOJOTOro Cyrpynky) nporsrom 1994-99 pp. srimb rpystosore npodimo no 6imsm noryxEmx (4-cM)
Mapax FPyHRTY HaneAeHa Ha PHCYHKY 2.

Buict *'Cs, %

0-4 4-8 8-12 12-16 16-20
Tni6uHa, oM

Puc, 2, lananixa sminn axtEBEoCTi - Cs N0 4-CM IPOIAPKAX IPYHTY B BOJSOTHX CYrpyAKax

Marepiaii Aiarpamu csiguaTh npo SMEHIIEHHS BMICTY pamioHykitiny B Bepxusomy 0-4 oM mapi Ta,
BiINOBIXHO, NPO MiIBMINEHHS YACTIN AKTHBHOCTI B POMINICHAX HFDKYE MIapax MiHEpanbHOI “acTHHH [PYHTY.
Tak, 3a nepion Aocniwxens xornentpanis ' Cs & 0-4,0 cM mapi sMemmiacs ua 12,7 %, a B NPOmMapKax rPyHTY
4,1-8,0; 8,1-12,0; 12,1-14,0; 14,1-16,0 Ta 16,1-20,0 cm mimemmmracs pignosimso ma 5; 2,7; 2,8 1a 1,2 %.
TTozibua TermenmiA crocTepiranaca i o IHMIX A0CHIDKYBaHIX JCOPOCTMHENX yMoBax (Tabn. 3; 4).

Hacomxermst ta posmonin ocHopxol wacTumu (Gimeme 90%) axTwsHOCTI papjoHykmgy B TOBI
MiHepanLHol JaCTHHM IPYHTY Mae cBoi oco6NMMBOCTI 3 Pi3HHX THNAX YMOB MicuezpocTaHnL. Sxmo B 1994 p. B
YMOEaX BONOTEX (OpiE 323Ha4eHa HACTKA AKTMBHOCTI pafioHykmimy Oyna socepemxena 8 TOBII rpyHTY o 10
cM, T0 B 1999 p. - zic 12 cm (rabn, 3). B ymoeax Bonorux cyGopie Ta cyrpyAkiB BHABNEHA iHmA TeHIEHIis
NepPeposNoALTy pagiosuy iy 0o rpyHTOBOMY NPOdLmo - OCHOBHA WacTka 3amacy '*'Cs BiNOBiAHO 10 HA3BAHHX
Tanax Oyna 3ocepe/iena B TOBINI rpyHTY B 1994 p. o 8 Ta 1o 6 oM, 2 B 1999 p. - a0 10 Ta g0 8 cm. B
TirpoTonHoMy paxy ¢yGopis nponec sarnuGnenus pajioHyKTJgiB B MiHepamsHy TOBUIY rpyHTY BiaGyBacTnCst
MBHIAME TeMIIAMH 3 [iIEVINEHAMM 3BooKeHoCT! MicopocnnHEnX yMoB. Tak, gxmo B yMoBax CBiXHX cylopis
OCHOBHZ WacTxa akTHBHOCTI ' Cs Gyna 3ocepemxena B 1994 p. B mapi rpysty o 8 cm i B 1999 p. - 5o 12 cM,
BiANOBiTHO B ymMoBaxX Bonorux cybopie o 8 Ta m0 10 cM , To B ymoBax cupux cyGopis - o 6 Ta 10 14 cm
rmabime rpysToBoro npodimo (ratr 4). Takum 9@HOM, POMIMPEHHS 30HH 3HAXOMKEHHA PANIOHYKIZY B
rpyHEToEOMY mpodin B Ginein OiHHX 18 GiNBIN 3BOJOXEHEX NICOPOCHMHHEX YMOBAX BiaGyBacThCA LIBHANIHMHA
Temnamy. Binosimo, Ha Ginbiry rauGuHy B Taxux yMoBax Mirpye i Ginsma gacTka axTHBHOCT "> Cs.

BrcHOBOK

Tpodmicts Ta rigposorivmuit pexEM IpPYHTIB NCOBMX €KOCHCTEM BM3HAYAIOTH IHTCHCHBHICTH
BepTHKANEHOI -Mirpanii pamjomyxniny B rpymri. Jlicosa mizcTmika Bifirpac axKyMymolod9y poab BiHOCHO
pamionywriaie. AxTusmicTs 30cepemwenoro B Hilt 'Cs 7a Temmn floro mepeposmominy Mix $paxuiavu
(HaTiBPO3KIAKEHOIO T2 PO3KIAJIGHOIO) SHAXONATECA B NpaMilt 3amexHocti Bif nicopocnuannx yMoB. 3aBiake
poskiIany OpraHivsHoro onagy BindyBacTeCcA MOCTynoBe 3arNMACICHEN PAaioOHYKIINIE y MiHEpaNbHY 9acTHHY
rpyEty. B 6inem Giganx Ta 3BONOKEHNX FCOPOCIMEHAX yMOBEX BepTHKansHa Mirpamis *’Cs mo rpyETOBOMY
npothimo BiGyeaeTnea Ginbin iHTEeHCUBHO.
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Hpxmmenxo C.IL, Opnos A.A., Konomanxan T.J., Jagaua B.IL

JIMHAMMKA BEPTHXANGHONO TepepacTipeieneHms '~'Cs B nowsax pasmeamoli TpodHOCTH M
THAPOJIOrHYecKoro pexuma B necax Ioneces VKpanmsl

Ionecexuii punuar YxpHHHIIXA, 2. XKumomup; I'ocxomumem necrozo xosgiicmea Yipaunsi, 2. Kuee

TpoprocTs ® rAApONOrHYECKNH PEXMM OB JIECHBIX 3KOCHCTEM ONPE/IENMOT WHTEHCHBHOCTH
BEPTHKAILHON MHTpalMe PagMOHYKIHIOB B mouse. JlecHas MNOACTHNKA MrpaeT aKKyMyJMPYIOIIYIO POJE
OTHOCHTENBHO PaJNHOHYKIHAOB. AKTHEHOCTE COCPENOTONeHHOTrO B Helt *’Cs u Temms: ero nepepacnpeieneHus
Mexay ¢paxumsMu (noxypasnoxusmefics W pasnoxuBmeficA) HAXOMATCH B NPAMONM 3aBHCHMOCTH OT
JIECOPACTHTENBHEIX YCOBHA. B OeanbiX u Gosee YBIaXHEHHEIX JIECOPACTHTENLHEIX YCIHOBMAX BEPTHUKANLHAS
Murpamus '*'Cs B IOUBE YCKOPSETCH.

Irklienko S.P., Orlov 0.0., Kolomatska T.D., Landin V.P.

Dynamics of vertical redistribution of "’Cs in soils of various trophycal and hydrological regime in
forests of Tolessye of Ukraine.

Polis 'kiy Branch of UkrSRIFA, Zhitomir; State Commettee of Forestry of Ukraine, Kyiv

Trophical and hydrological regime of soils of forest ecosystems determine the intensity of vertical
migration of radionuclides in the soil. Forest litter plays the accumulative role concerning radionuclides. Activity
of concentrated "*’Cs in it and rates of redistribution of this radionuclide between fractions of forest litter (semi-
decomposed and decomposed) depend on dirict connection with forest ecological conditions. The vertical
migration of '*’Cs accelerates in the soil of more poor and hymidic conditions.
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Mamnaxua C.B.,

dokmop Buonozuyeckux Hayk

MocKOBCKHI rOCYAApCTBEHHEIN YHUBEPCUTET
M. MLB.JIomomnocora, r.Mocksa, Poccns

MaTeMaTHYecKAs MOJeNs AHHAMAKE ' Cs B COCHUKAX
B YCHOBHAX MEJIKOAHCIEPCHBIX BHIaXeHHi

ITockomeky aeca apnoTca ofbeKTaMy AaKTHBHOTO X03AHCTBEHHOIO HCHONB3OBABMA, MOC/E ABADMM Ha
YA3C nosewiack octpas noTpe0HOCT B NPOrHO3C PasBUTHA CHIYAlHM HA 3ACCCHHRIX TCPPHTODHIAX,
NOZBEPrikXCcA pafHoakTHBHOMY sarpssneHmio, C aroli uensto Osur paspaGoTad paj MOZXOHOB K NOCTPOSHHEO
mopeneit mumamuxe V'Cs B necusix skocmcremax. HawuGornee ¢ GexTUBHEIM OKa3aNCE ANTOPHTM, KOTOPEIN
XAPAKTEPHIYETCA CIHESRYIOIMM:

1) CopeprkaHie paaMOHYKIHMIOB B PAcCTHTEIBHOCTH NOAPA3/ENSeICs HA ABE YACTH (HapyxHOe 1
BHYTPEHHEE 3ArPASHEHUE), HHAMUKA KOTODPHIX paccMarpusactcs oT/ensro. Kpurepuwem Ttakoro pasfeneHus
ABJIAETCA OyTh NOCTYINECHWS DPanMOHYKIHIA B CIPYKTYPHYIO 4YACTh PACTeHMH. BHyTpeHHee 3arps3HcHmMe
o0ycNnoBNeHO NMOCTYIUICHHEM PANHOHYKIH/A B PACTEHME W3 NOYBEI Yepe3 KOPHEBYIO CHCTEMY HIH M3 APYTHX
vacTell pacTerms B pesyiLbTare nepepacnpenencHus. HapyiHoe sarpssueHne oGycNOBIEGHO TONBKO NMPAMEIM
nonafaHueM pagHOHyKINIA Ha IOBEPXHOCTE HAaI3eMHOMH HacTh pacTeHus.

2) Ilpepnonaraercs, 9T0 NOBEJEHHE PANHOHYKIIMJOB NMOAYHHIETCS TEM K€ 3aKOHOMEPHOCTAM, 9TO H
TOBENEHME HX CTAGHIBHEIX XHMUIeCKEX asanoros ( ang ''Cs - xanmif).

3) Jlveamuxa panEosyIOIHAA PACCMAaTPHBAETCS B CBA3M C AMHAMMKON QUTOMACCH.

Ha ocHoBe JaHHOTO a/TOPATMA GEUTH CO3AHE HMHTALMOHHBIE MOJEIM AMHAMHKH CONCPKAHML > CS B
KOMITOHEHTAX NECHBIX 3KOCHCTEM ¢ PASBHTRIM JIPEBECHEIM SpycoM. OOLexTamMu Monenuposanma Gsumi BIGpanE!
[BE 3KOCHCTEMEI, THIIHYHEIE V1A TEPPHTOPHH, 3arpA3HCHHHNX B PE3yNBTATE ABAPHH, - KyGOBKf J1€C B COCHOBHIH
niec Bo3pacToM ot 40 go 80 ner. O6mad cTpyKTypa Mozeneil npeacTaBieHa Ha PHCYHKE 1.

Atmocepa
Moxyne socriponspenesus bep

JMHAMMKH 3aMacoB OPraHuieckoro
BEINECTBA B KOMIIOHEHTaX

duTonEeHo3a
Monyne BOCIIPON3BEACHHA JHHAMHKH
................................ co.aepmammmCs oM
(uTOLEHO2A H mouRe
Moayns BOCTIPOM3BEACHIA A »
JHHAMBKY 381aC0B KaJlHd B

KOMIIOHCHTAX (hHTOLEHO32

Puc. 1 O6man crpykTypa Mopeneit

Ha pucynke 2 npejcraBiieHa TONONOTHYECKAd CIPYKTYpa MOAYIS BOCHPOMSBENSHMA JHHAMHKH
copepxamus V'Cs B KOMNONGHTaX ¢urouesosa @ mouse. OYHKIMW paJMOAKTHEHOrO pacmajma ' 'Cs,
COAEPXAMErocs B KOMIIOHSHTAX IKOCHCTEMEL, HE YKa3aHbl, A1 TOT0, ¥ToOk! He 32rpOMOMKIATH SHArpPaMMy.
Bxonnas nepemersas

AtMocdepa - MOCTYIUICHHS Pa/IMOAKTHUBHEIX BEINCCTS M3 aTMOoCcepEL
ITepem e AHEA

B Mofend BRIOGEHE! CHSAYIOMUS NEPEMEHHEIE COCTOSHUA:

PacTHTeNBHOCTS: COfiepHanKe opraHwdeckoro BemecTsa (aGcomoTHO cyxolfi Bec) - X, cojepXkaHWe KAt
(abcomoTHO cyxoil Bec) - K, copmepkanme 1¥7Cs (Bx wa xr aBcomoTHO cyxoro Beca): Z; - BHYIpCHHee
3arpasHeHwWe, Y, - mapykroe 3arpasuenme, E; - cymmapHoe sarpasseHue. Scd - sarpssmemme moussl, Cd -
CYMMapHOE 3aTpAIHEHHE DPACTHTENBHOTO W MOYBSHHOrC Noxpopa. VIHAEKC i COOTBETCTBYET CNCKYIOMIMM
CTPYKTYPHBIM SaCTAM PacTeHHii: 1 - pacHpesienHTeNEHbIA My, 2 - XBoA; 3 - BETBH; 4W - Jpepecuua crBona; 4b -
KOpA CTBOMA; I - KOPE# KPYTIHBIE, ISIN - KOPHH MeJKHe,
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Puc. 2 TloTokopas AMarpamMma JMHAMHAKY ' CS B KOMIOHEHTAX COCHSKA
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K] 3

JnUcanye NHHAM Ka :

Eci He paccMaTpiBaTh BIMARNE KIMMATHIECKHX KOeGarAil Ha AMHAMEKY PafHOHYKIHIOB, TO MOXKHO
OIPaHIMHTECA MHOTONETHeH MWHAMHKON 3amacoB OPraHMYecKoro BeuiecTsa B (uronenose. JUin CHIDKCHHA
BPEMEHH pacyeToB B 6230BCM BAPHAHTE MOJENH C30HHAS (BHYTPUTOMMYHAS) AMHAMMKA HE PACCMATPHBANACS, H
3anacel OpraHHecKOro BELIECTBA B KAKIOM KOMIIOHEHTE PUTONEH03a BEMUCIUIACE CIeAYIomMM oGpazom:

Xi(t+1) = X)) + P;- O,

rae X(t+1) - Guomacca JaHHOrO rofa, Xy(t) - GHOMacca IPOIUIOro roja, P; - BanoBkIil NPHPOCT 3a Fof,
O, - rogpKEnt omag,

3aTeM BBITMCIATICH 3aMachl KAJMA B CTPYKTYPHBIX KOMIIOHEHTA4X pacTHTENLHOre noxposa (K)) u
BanosoM npHpocte (KP):

Ki=X,*C,;KP;=PF,*C,,

rac C; - yaensHoe cofiepxkanue K (r/r abc. cyX. B-Ba) B i-TOM KOMIOHEHTE.

Hananbueie 3HA9CHAS MEPEMEHHBIX H HHTCHCHBHOCTH NOTOKOB, OMUCHIBAIONMX NMHAMHKY 3aIIaCOB
OpPraHMYeCcKoro BEIIECTBA H KaIWA B {(UTONEHO3E, NPEACTARMIOT CoGoi 00OOmEHHNE MAHHBIC M3 PANA
JUTEPATypHBIX MCTOUHMKOB (PemesosB m Ap., 1959; DxcnepHMEHTANBHBIC HCCHENOBaHWA.., 1976; u ap.) H
Zauukx o Jlurarkuncxomy necrwiectsy (Kuesckas o6macts, rpanuna 30-km 3oust asapmi YADC).

. e ue
Yo i Cs:

epocanue
Xzog:

Jraz = a; * (1 - SIG(psize, 0, 1000)) * (X + 0.1) / X; * finp,

e a; - afcopOuMOHEEIA KO3(QUIMEHT XBOH, psize - pasMep acTull (B MHKpOMETpax), X - 3amac
XBoK Ha MoMmest Bumanemus (T abc. cyx. Macch /km?), X; - MaKCHMATBHEI 3amac XBOW, finp - IWIOTHOCTE
3arps3Henna Tepputopau (xBx/xu’). Oynxmus SIG, sananuas dopmynol: SIG = (a-b)/(((c-b)/2-b) +(a-b)),
Bospacraer or 0 npu a<b zo | npua>c u B naEmOM ciygae otpaxaer oSpaTHYIO 3aBUCHMOCTS YAEPKUBAIOMEH
CcnocoSHOCTH (pakiMy OT AWCTIEPCHOCTH BEITANEHII.

Beren, kopa cTeOfIa:

Jroi = agyy * (1 - SIG(psize, 0, 1000))*X; * finp,
TH€ ap.y) - Ko3bhHmenT ynepxusaromeit ciocobHocTy, X; - 3anac seTseli (kops) Ha MOMEHT
samanesus (T abc. cyx. maccs! /xv’).
Onao;
Jrs=bi * (¥, - frit)s

rae b, - xoagdruHenT onasa, NAPAMETP, KOTOPEI OTPAXKAST CKOPOCTH CAMOOYMINEHNUA (PPaKIMH OT
HapPYKHOTO 3arpa3sHeHys,

Bxnao cmpyxmypnvix uacmeidi 8 pacnpedenumenviviii nya;
fu=ca*Y,

TAie ¢; - Aons HapyxHoro */Cs, copepxamerocs B i~roif GPaKLMH, IOCTYNAKMAL B My
Paduoaxmuenwiii pacrad:

f}m =dc* Y,f,
rae de - pons "*’Cs, pacnanaomascs 3a rox.
Buympennee sazpasuenue.
Omuucnenus "¥'Cs us gparyuii e pacrpedenumensnwiii nyn:
Ja=h*Z,

rae h, - nons sHyTpenrero 'Cs, conepkamerocs B i-Toll (ppaKiE, NOCTyNAIOMmAs B ITyL
Pacnpedenenue '¥ Cs us nyra so gppaxyuu:

MpussaTo, 4To pacnpeaenenye *’Cs 13 myjia Bo Gpakiii OCYMECTRINETCH NPOTOPIHORANEHO
coaepXanmo - K Bo (pakmmu:

.ﬁ'izf =¥ *K/ Koums
rae K,,,, - o6mee conepxanne *°K B pacTaTensHOCTH.
ITocmynnenue "*’Cs uz nouevi e pacmenus:
Jep =as *a,* BELL(ny, 1, 5, 100, 5) * Scd ,

TAC dg = KO3 QUIMERT TUAPOMOPGHHOCTH IKOCHCTEMBI (OT 1 V1% HOBHANBHEIX 40 4 Ui
AKKYMYJISTUBHEIX ), a7 - Ko3(QduumeHT MakcHMansHoH Ononormaeckol AocTyIHOCTH 137Cs jyn nanHoOTO THNIA
noyB. Ilepemennas BELL, 3axansas kpuso# ITupcona I pona:

BELL(a,b,c.d,e) = ((a-b)/(c-b))**((a-d)/(c-d))* @ |
PITHCHIBAET ACHMMETPHYHYIO KONOKON000pa3Hyio 32BMCHMOCTE NIPOLECCa OT BE/IHIHHB! apryMeHTa a B pasHa 0
OpH asb, a>d, npuHIMAas MaKCHMANBHOE 3Ha49eHNE 1 TIpH a = ¢. APryMEHT e OTBEYAET 38 MHPHHY KOMOKOIA, YeM
MEHBIIE ero BEMHINHA, TeM IUMpPe KOMOKoN. B pannHoM cimydae BELL - dyHKiMa 3aBHCHMOCTH OHONOrMYecKo
zoctymsocTH 2 Cs 0T BpEMEHH, TPOIIEIIIEro ¢ MOMEHTa BRIGpOCa.
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Pacnpedenenue ' Cs, nocmynaoujezo us nouewt & pacmenus no gpaxyusm:

B /1aHHOM Ciyqae IPMHATO, UTO pacTpe/ieNieHne NPOHCXOAAT NPOTIOPUHOHANBHO COLEPKARMIO KAHS B
BalIOBOM NPHpOCTE AaHOM paripmy: '

.&zf”.KPl/KPmm

rae KP,,, - o6mee conepxanne *’K B BalloBOM MPHPOCTE PACTHTENHLHOCTH.
Buigedenue snympennezo ¥’ Cs uz pacmenuii 8 nousy ¢ onadom:

IpumaTo, 9To BLiBe/IeRME BHYTPeRHero '*'Cs u3 pacTeRuit MPORCXOAMT NMPONOPIMOHATEHO ONAY:

g = Z‘ » Oi / 4“.
Tl XBOH YIHTHIEACTCA TAKKE OTTOK -mm{”Cs B PaCIpPEeACIHTeBHEL ITyJ NIEPE/ NHCTONANOM.

Peanusamua monenel

Mopema peanszosans! ma Microsoft (R) BASIC Professional Development System 7.1 (Microsoft
Quick Basic Extended).

Iposepxa

Iposepxa paGorTs! Mofenel NPOBONMIACH MO AAHHEIM O AMHAMEKE '>'CS B JIECHBIX IKOCHCTEMAX Ha
rpanrne 30-kM 30un aBapun YepHoGsusckoit ASC B 1986 -1994 rr. (Mamikhin et al., 1997) u no gaHHEM 0
PaclipeesieHIH 10 KOMIIOHEHTaM Jpesoctos robamsroro *’Cs (Van Voris et al., 1990) (a6 1).

Tatnaua 1
Pacupenencrve *'Cs Mexy Ha3eMHEIME KOMIIOHEHTAMH APEBOCTOL, %
KommnoseHT: Oax-Prmx (Van Voris et al., 1990) Monens (30 ner)
JIACTLS 27 3.3
BETBH 22.6 29.7
cTson 74.7 67

He ymanoch, K COXANGHMO, NMPOBECTH B JOKHON Mepe NMPOBEPKY BOCNPOM3BENIEHHR MOJENLIO
JMHHAMHKH 3arpa3HeHus KOPHEBbIX chcTeM. ClefyeT OTMETHTH, 9TO NOBeNCHHEe PANHOHYKIHAOB B NOAIEMHON
9aCTH PACTMTENBHOTO NOKPOBA ABNACTCA HAMMEHEe W3YUCHHEIM ACIEKTOM KPYrOBOPOTa PaiMOHYKIMIOB B
cHcTeMe atMocdepa - pacTHTENBHEIL MOKPOB - NMOYBA, JT0 O6YCIOBISHO HMCKMOYHTENBHOM TPYAOEMKOCTHIO
nposefeHds NoAo0HEIX uccnemoBaEmMit B MOJEBHIX YCJIOBHAX, TeéM OoNee B YCIOBHAX pPAJUOAKTHBHOIO
sarpssHenyd. JpeBecHas pacTUTENsSHOCT: mpencTasnser coboll wpesssmalino cnoxmsil obbexr maxe ans
pasoBeix orfopoe upod mamsemuolf QuroMaccel. Jind NpoBepKE BOCTPOMSBEACHHS YNAIOCH HCMONB30BaThH
TONBKO KOCBEHHEIE NAHHLIC 10 OTHOCHTENBHOMY 3arpa3HCHHIO HAJ3EMHBEIX KOMIIOHEHTOB M KODHEBRIX CHCTEM,
NOTYEHHLIE B PaMKaX MeXAyHApoHOH nporpammsl, nposossmedics B 1991 - 1995 rr. B 30-kM 30HE aBapuy
Yepnobeursckoit ASC ( Rafferty et al., 1996 ) ( puc.3 ). Ilockensky mosieBble AHHEIE IO 3arps3HEHUIO KopHeit

| P/ A

1000 /
500 / X
" :

' KOPHW Mernkue
XBOS KOPHU KpynHbIe

ApesecuHa

| -=- nonesbie paHHbie  -@- Mogenb

Pac. 3, CpasHeHHe JARHHBIX 110 yACTEHOMY 38IPI3HEHMIO KOMIIOHEHTOB APeBOCTOs '/ Cs (YCNOBHEIE ¢AUHUIE!)
























































































































































































































































































































































































































































































































